Background: High level of semen reactive oxygen species is considered as an important factor in male infertility. Sesame has antioxidant properties, which could be effective on improvement of semen parameters. This study was designed to determine the effects of sesame on sperm quality. Materials and Methods: Twenty-five infertile men entered this clinical trial. They were treated with a 3-months course of taking 0.5 mg/kg sesame. The pre intervention sperm analysis (sperm count, motile sperm percentage and normal morphology sperm percentage) was compared with post treatment sperm analysis. Based on the post intervention seamen analysis, patients were advised to undergo either IVF or ICSI to assess their fertility status. Results: There was significant improvement in the sperm count (10.56 ± 5.25 vs. 22.71 ± 30.14 million per ml) and motility (15.32 ± 13.58 vs. 23.32 ± 20.61 percent) after treatment with sesame (P value: 0.04 and <0.0001 respectively), but there was no significant improvement in sperm morphology after the treatment (10.72 ± 6.66 vs. 13.20 ± 11.14 percent, P value: 0.10). Three patients (12%) underwent IUI, which resulted in 1 successful pregnancy. Two patients (8%) underwent ICSI, which was not successful; however 2 (8%) patients had spontaneous pregnancy. Fortunately, all pregnancies led to live birth. Except 1 case of diarrhea, no other major side effect was reported. Conclusion: Sesame improved sperm count and motility, and can be prescribed as an effective and safe method for male factor infertility.
sesame can improve sperm quality and male fertility. [15, 16] Sesame is one of the richest sources of lignans including sesamin, episesamin, sesamolin, and tocopherol, which are known to have health benefits due to having anti-tumorigenic, estrogenic and/or anti-estrogenic and antioxidant properties. [15, 17] Although, there are several studies on animal models regarding the effects of sesame on male fertility and sperm quality, [15, 16] no clinical trial has been performed yet to investigate this effect on human. For this reason, this study was designed to determine the effects of sesame on sperm quality.
MATERIALS AND METHODS
This self-controlled clinical trial was performed on 25 infertile men who were referred to the Shahid Beheshti infertility center, Isfahan, Iran between 2010 and 2011.
Two semen analyses were performed for all primary infertile couples with an 8-week interval, and men aged between 25-45 years who had 2 sperm analyses consisted with WHO criteria for male infertility (sperm count <20,000,000/ml, motile sperm <50%, normal morphology sperm <30%) entered the study.
INTRODUCTION
Approximately 8% of men seek medical help for fertility associated problems. [1] Male infertility is caused by a broad variety of etiologies; therefore, different of approaches are needed to resolve this problem. [2] Many investigations have been performed to find out new effective treatments, and important advances have been achieved in both diagnosis and treatment of male infertility. [3] ccording to the underlying cause, non-surgical or surgical treatments, including hormone therapy with testosterone, human chorionic gonadotropin (hCG), clomiphene citrate and bromocriptine; [4] or in vitro fertilization (IVF) and intra-cytoplasmic sperm injection (ICSI), may be used to treat an infertile man. [5] [6] [7] [8] In addition to the aforementioned treatments, several novel or traditional methods which are different from classic approaches have been used to treat male infertility. For instance, different methods of traditional Chinese medicine (TCM) including herbal remedies and acupuncture and various other traditional methods have been administered in animal models or in human for male infertility treatment. [9] [10] [11] [12] [13] [14] Some traditional physicians prescribe sesame to promote male fertility. [2] Animal studies showed that In addition to smokers and patients with azospermia, patient who had a previous history of taking sesame, sesame products or other infertility treatment at the same time; trauma to the testes, chemotherapy, urogenital surgery or radiotherapy; anatomic abnormality of the urogenital system confirmed by a urologist; or fertility problem in spouse confirmed by gynecologist were excluded from the study.
Consort diagram summarizes the participants' flow [ Figure 1 ].
This study was approved by the ethics committee of Isfahan University of Medical Sciences (research project number: 390108), and informed consent was obtained from the men included in the study.
All sperm samples were taken after 3 days of abstinence. The baseline semen analyses (sperm count, motile sperm percentage and normal morphology sperm percentage) were recorded in the patient's file, and patient was commenced on oral powder of sesamum indicum sachets 0.5 mg/kg (prepared by Goldaru Company, Iran) for 3 months.
At the end of the 3 rd month, another semen analysis was performed at the same lab.
After comparison of pre and post treatment sperm parameters, patients were categorized to 3 groups of improved (post treatment sperm parameters more than pretreatment values), no change (post treatment sperm parameters similar to the pretreatment values) or deteriorated (post treatment sperm parameters less than pretreatment values).
Then, based on the post treatment semen analysis patients were referred for IVF or ICSI.
IVF was considered feasible if >1 million normal spermatozoa were isolated, and ICSI was performed if <1 million normal spermatozoa were isolated, [20, 21] total motility was reduced or teratozoosperima (4%> normal morphology spermatozoa) was found according to the WHO criteria. [20, 21] Patients who had total motile sperm count more than or equal to 10 million per ml, and had normal morphology more than or equal to 4% were selected for intra uterine insemination (IUI).
[20] IVF, ICSI or IUI was performed according to the standard protocols. [20, 21] Patients who had severe oligozoospermia (sperm count less than 5 million sperm per ml) were referred for karyotyping.
Normal distribution of data was checked by SPSS.16.5 software, Chicago, the USA, and then paired t-test and was used for analysis. Results of quantitative and qualitative variables are presented as mean ± SD and number (percent) respectively. P value less than 0.05 was considered as the level of significance.
RESULTS
Thirty-one patients entered the study, but only 25 patients completed the treatment by taking sesame for 3 months. Participants were aged between 27 and 40 years, and mean age was 33.87 ± 3.85 years. Mean of body mass index of patients was 25.82 ± 3.68 kg/m2 (minimum: 19.57 and maximum: 35.92 kg/m2).
Comparison of pre and post treatment semen analysis showed significant improvement in the sperm count (10.56 ± 5.25 vs. 22.71 ± 30.14 million per ml) and motility (15.32 ± 13.58 vs. 23.32 ± 20.61 percent) after treatment with sesame (P value: 0.04 and <0.0001 respectively), but there was no significant improvement in sperm morphology after the treatment (10.72 ± 6.66 vs. 13.20 ± 11.14 percent, P value: 0.10) [ Table 1 ].
Based on changes in the sperm parameters, patients were divided to 3 groups of improved sperm parameter, no changes in the sperm parameters and deteriorated sperm parameters [ Table 2 ]. It showed that most of the participants experienced improvement of the semen parameters (sperm 
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Entered the study (n=31) count, motile sperm percentage and normal morphology sperm percentage) after treatment with sesame.
Four patients who had sperm count less than 5 million sperm per ml were referred for karyotyping. All karyotype results were normal.
Based on the post intervention sperm analysis, 3 (12%) patients were suitable for IUI. After performing IUI, only 1 (4%) patient had successful pregnancy. In addition, only 2 (8%) patients underwent ICSI, which did not result in successful pregnancy. Two patients (8%) had successful spontaneous pregnancy without IVF or ICSI. Fortunately, all pregnancies led to live birth.
One of the patients stopped taking sesame due to diarrhea. No other major side effect was reported.
DISCUSSION
We investigated the effects of sesame on semen parameters, and found that adding sesame to the patients' diet for 3 months significantly improves sperm count and mobility. This is the first time, to our knowledge, that sesame effects on male factor infertility are evaluated in humans.
The previous study on animal subjects by Shittu et al., reported that sesame can improve epididymal sperm reserve, and increase spermatocyte size. [15] Comparing to the control group, their study showed that epididymal lumens in the sesame treated rats were wider, had fewer irregular tubular formation and were significantly filled with spermatocytes. Then, they concluded that sesame improves epididymal sperm reserve, and leads to larger spermatocyte production in a dose related manner. This effect is considered to be through a complex hormonal interplay at the level of the male hypothalamic pituitarytesticular axis and estrogens receptors. [15] Two other studies on rats by the same research team also confirmed our findings. [16, 22] They found significantly higher sperm count in sesame groups than the control group in a dose related manner.
In addition, they reported that sesame treated group had significantly better sperm motility and morphology than the control group in a dose related manner. [16, 23] The only difference between our findings and aforementioned studies is the effect of sesame on the sperm morphology. This dissimilarity may be caused by inherent differences between rats and humans.
These beneficial effects of sesame on semen parameters may be attributed to the reactive oxygen species (ROS) and free radical scavenging moiety of sesame lignans. Sesame has a powerful anti-oxidant effect which inhibits lipid peroxidases, carnitine oxidase and other enzymes such as dismutase, which inhibit sperm motility and maturation in the epididymis. [16, 24, 25] Sesame lignans have been shown to increase tissue tocopherol levels by inhibition of cytochrome P450 3A-dependent n-hydroxylase. Consequently, they potentiate the antioxidants activity of tocols in lipid peroxidation system. [24] Therefore, sesame lignans improve the quality of the produced sperm. [16] An imbalance between production of reactive oxygen species (ROS) and ROS scavenging by seminal antioxidants results in seminal oxidative stress (OS). It is believed that seminal OS is one of the major factors, which cause sperm dysfunction and sperm DNA damage in male infertility. [26, 27] Indeed, it is estimated that 25% of infertile men have high levels of semen ROS, whereas fertile men do not have high levels of semen ROS. [28, 29] Although a controlled production of these ROS is necessary for sperm physiology (sperm hyperactivation, capacitation and acrosome reaction) and for natural fertilization, [28] the production of high level of ROS by immature germ cells and leukocytes leads to sperm dysfunction (lipid peroxidation, loss of motility and sperm DNA damage). [28] Therefore, improvement of sperm parameters may be caused by antioxidant properties of sesame.
Unfortunately, majority of patients refused using assisted reproductive techniques. The main contributing factor for noncompliance was high expense of the procedure and (20) patients' economic problems. The small number of patients who underwent assisted reproductive technologies (ARTs) including IUI, IVF and ICSI prevents us to conclude about the efficacy of sesame on fertility improvement; however, there were 2 cases (8%) of spontaneous pregnancy and 1 (4%) case of ART pregnancy -a total number of 3 (12%) pregnancies-which is a promising outcome. In order to make a more accurate estimation about sesame effects on fertility, it is necessary to investigate a larger number of patients, and provide them with economic support to undergo ARTs to assess the effects of sesame on male factor infertility.
In summary, we conclude that taking sesame improves sperm count and motility in infertile men, and can be prescribed for these patients as an effective and safe treatment for male factor infertility.
